Overview of SVD detector 1
The Belle II experiment [1] is an intensity frontier experiment whose main goal is to discover 2 physics beyond the standard model (BSM) by indirect means. The experiment is installed at an 3 interaction point of the SuperKEKB [2] collider at KEK (Tsukuba, Japan), which is an e + e − 4 collider operating at a center-of-mass energy near the ϒ(4S) resonance. The e + and e − beams in 5 SuperKEKB have energies of 4 and 7 GeV, respectively, with a beam crossing angle of 41.5 mrad. 6 The collider is designed to have an instantaneous luminosity of L = 8.0 × 10 35 cm −2 s −1 , which 7 is 40 times larger than the previous KEKB collider for the Belle experiment. The detectors and 
21
The SVD consists of ladders which are arrays of DSSD modules. Layer-3, 4, 5, and 6 have Layer-4, 5, and 6 the last DSSD is slanted under 11.9, 16.0, and 21.1 degree angles, respectively.
25
The purposes of the slanted shape is to reduce overall material budget and the number of sensors,
26
and at the same time to improve the hit quality by avoiding shallow hits with large cluster widths.
27
The radial distance from the interaction point of the DSSD sensors are 39, 80, 115, and 140 mm for Layer-3, 4, 5, and 6, respectively. The average material budget of each layer is about 0.7% of 29 the radiation length including stainless cooling pipes for the dual-phase CO 2 cooling. ORIGAMI flex. Because these chips are within the detector acceptance, they are thinned down to 50 100 µm to reduce the material budget.
51
The heat dissipation from the APV25 chips on the SVD is absorbed with dual-phase CO 2 52 cooling system [6] . Thin stainless tubes with an outer diameter of 1.6 mm and a thickness of are finally shipped to KEK where the SVD will be finally installed.
65
In all ladder assembly sites, the following quality assurance tests are performed for the assem- The mass production of ladders was started early 2016. Figure 4 shows a fully assembled and 72 qualified Layer-6 ladder. The completion of the production is scheduled on November 2017.
73
The SVD integration at KEK is the final step to complete the SVD construction. are aligned along a same direction and located at the same radial locations as the final geometry.
92
We combined the SVD setup with the 2-layers PXD prototype sensors and tested the VXD tracking 93 performance as well. This was the first test for the VXD tracking with the real SVD ladders.
94
The Signal-to-Noise Ratio (SNR) is defined as the cluster charge divided by the noise value of 95 the strip. If the cluster width is more than 1, the noise value is estimated as the sum in quadrature 96 of the noises of clusterized strips. Figure 6 shows the SNR distribution of a Layer-5 ladder tested 
PoS(Vertex 2016)012
The Belle II SVD detector K. R. Nakamura Charges created by tracks traversing the sensor at the position of a read-out strip are collected 101 on that strip and produce clusters with cluster width 1. As the charge collection efficiency of the 102 readout strip is almost 100%, the obtained signals of cluster width 1 are similar in p-and n-strips.
103
The noise values in n-strips are smaller than those in p-strips due to a shorter n-strip length. Hence,
104
for cluster width 1, n-strips have larger SNR values than p-strips. to neighboring strips in n-side due to a wider pitch. Therefore, the ratio between the most probable 112 SNR values of cluster width 1 and 2 are smaller than 1/ √ 2. We confirmed that the SNR values in 113 both p-and n-strips are well above 10 even for a cluster width of 2.
114
1 The loss is calculated with capacitance values estimated from the strip geometry.
PoS(Vertex 2016)012
The Belle II SVD detector K. R. Nakamura width of 1 before and after the CO 2 cooling is listed in Table 1 . In this test, the CO 2 coolant 117 temperature was −20 • C. We observed more than 10% improvement in SNR due to the cooling. In the DESY beam test, we reconstructed electron tracks using the clusterized hits on the four 
142
The diamond detector has a number of merits for the beam background monitor. It has high 143 radiation tolerance and good timing resolution. Moreover, the temperature dependence of signal 144 gain in the diamond detector is small. The detector structure is rather simple and compact. Prototypes of the diamond detector (Fig. 9) were produced. They were tested on the Su- we can see a systematic enhancement on the detector current due to increase of the Touschek beam 154 background. We confirmed that the diamond detector works well as a beam background monitor. 
Conclusions

156
The SVD is an essential detector for the Belle II experiment for precise vertex determination 157 and low-momentum track reconstruction. It consists of four-layers of DSSD ladders. The ladder 158 mass-production in all assembly sites has started since early 2016. The production is planned to 159 be over by November 2017. The SVD integration with the produced ladders will be performed at 160 KEK and be completed by December 2017.
161
We studied the SVD performance, especially the ladder SNR, position resolution, and cluster 162 hit efficiency. These results show an excellent performance of the SVD with a SNR of greater than 163 10, position resolutions consistent with expectation, cluster hit efficiency of more than 99%.
164
The diamond detector for the beam background monitor in the VXD volume is also being 165 developed. The prototype is produced and tested on the SuperKEKB beam line during the phase-1 166 commissioning. The result shows good sensitivity for the beam background.
